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SXTRALtlMlNAL BALLOON DISSECTION 



;a 

.DOW 



This a{»pUcatioii is a contiaiutioii of co-pending U.S, appUcation serial No. 09/039,548; 

5 filedonMatchl6, 1998; wWch is a continuation of U^.p(mding«?q^^^ 

08/824.676, filed on March 26, 1997. which is a continuation of US. ^Kcation serial No. 
08/63 1,221, filed on June 29, 1994. now United States Patent No. 5,690.668. which is « 
continuation-in-part of U.S. appUcation Serial No. 08/267.484, filed on Jime 29, 1994. i 
United States Patent No. 5.601,589, the disclosntes of which are hereby incoipoiated by 

10 lefermceinthor'aifirety. 



FIELD OP -n^ TNVENrrTQ tj 
The present mvention relates generally to the field of extraluminal baUoon dissection. 
More particularly, the present invention relates to vascular methods and apparatos which 
used for creating an anatomic woridn^ space alongside an elongate structure, such as a vessel 
nerve^ fbrexample. 



can 

or 



In commonly assigned copending {plication sorial No. 07/893,988, filed on June 2, 
20 1592. appanmis and methods iw disclosed for developing an anatomy 

, laparoscopic procedures nsing balloon dissection, fa commonly assigned copending appUcation 
serial No. 08/570,766, filed on December 12. 1 995, farther hnprovements to the apparatus and 
methods disclosed in ^Ucation serial No. 07/893,988 are disclosed The disc^^ 
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these prior applkations is hereby inooiporated by refcrm The apparatus and 

methods disclosed in the referenced prior ^ptications include balloon dissection appantus wift 
relatively large sur&ce balloons which expand laterally and are not particularly well suited for 
suigical procedures on elongate structures. There is therefore a need for new and inqwoved 
5 ballooa dissection i^aratus and associated methods of use for dissecting or creating space 
alongside elongate structures in die body. 

SUMMARY OF THP. TNVRNTTn^ 
The present invention provides baUoon dissection apparatus and methods of use in which 
10 an elongate baUoon is utilized to dissect along aregion that follows anaboally existing path 
alongside a vessel or stmcture, such as an artery, a vein, a lymphatic vessel, the trachea, the 
esophagus, or even a nerve bundle. 

The baUoon dissection ^paratus for use m extraluminal baUoon dissection as described 
herein may utilize an elongate baUoon with a tunneling shaft assembly of the types described in 
15 any one of copending U.S. ^pUcation serial No's 07/893,988. 08/124.283, 08/267,488. 

08/388,233. 08/403.012, or 08/570.766. the disclosure of each of which is hereby incorporated 
by reference in its entirety. U.S. Patent No. 4,271.839 to Fogarty et aL which discloses a baUoon 
catheter with to inverted baUoon is also expressly incorporated by reference herein. 

In a preferred embodiment, die deflated elongate baUoon has at least a part of its distal 
20 extremityfoldedinwardlytoshortenitspredeploymentlengdi. The distal portion of the elongala 
baUoon may be faverted into the proximal portion and folded inwardly to provide a baUoon 
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having a folded length of roughly oae^fhe leogOi of the Hilly distended baUoon. Additional 
hiward folds may be provided to finttier shoiten the balloon. 

In ano^prefbtred embodiment, a thumb-shaped baUoon reservoir may be provided as 
an integral portion of the elongate baUoon. The baUoon reservoir genendly remains outside the 
5 body and serves to store the distal portion of flie mverted, folded baUoon prior to deployment 
By storing dip buUc of the deflated baUoon outside of the body in the reservoir a longer baUoon 
can be utilized. Provision is made for laparoscopic observatioa 

A bi-diiectionaUy expanding baUoon is also disclosed which is useful when anatomical 
obstructions would cause abaUoon expandmg in one direction only to be blocked. The bi- 
10 directional balloon may be utUized either with or without the aid of laparoscopic observation. 

In a prcfcnted method of perfomiing extrabmiinal baUoon dissection, a deflated and 
folded elongate balloon is inserted hito an incision in the body adjacent the elongate stnictuia 
aided by a laparoscope, a finger, or other tumteUng member. TTie folded elongate baUoon is then 
optlonaUy bluntly advanced alongside the elongate structure jimtU ategion where it is desired to 
15 peifomi baUoon dissection is reached. As the baUoon is advanced alongside the elongate 
structure a laparoscope may be utUized to observe b^nd the distal end of the baUoon, either 
fiom within or alongside the baUooa. An mflation medium is then introduced into the baUoon to 
cause die baUoon to evert and propagate distaUy alongside the elongate structure to dissect the 
structure along a natural tissue plane. The laparoscope may also be use to observe dissection as 
20 the baUoon propagates alongside the structure if provided. After the structure has been dissected 
thebaUoonm^bedeflatedaadwithdrawnthrou^thokdsion. The anatomic operating space 
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alongside the vessel created by the dissecting baUoon may then be insufBiated and a surgical 
procedore perfbxmed. 



BRIEF npgn^nxpAx^ thr rat a\TO(^ 

used OIL tike parts flDd where illustrative embodiments of the inventloii axe shown fi»m which 
one of ordiii^ skitt id the azt wiU ^ipreciate novel features and advantages of the present 
invention. 

In flie drawings: 

10 Fig. 1 is a side elevations! view of an eictraluminal balloon dissection appaiatus 

incorporating aspects of the present invention. 

Fig. 2 is a cross-sectional view taken along line 2-2 in Fig. 1. 
Fig. 3 is a view of the human leg iUustrating the present invention bemg used to create an 
anatomic woridng ^ace alongside a »q)henous veb during a saphenous vein bypass procedure. 
15 Fig. 4 Is a cross sectional view taken along lino 44 in Fig. 3. 

Fig. 5 is a side elevational view of another embodhnent of an extialununalbaUoon 
dissection apparatus according to the present invention. 

Fig. 6 is a cross sectional view tak^i along lines 6-6 in Fig. 5. 
Fig. 7 is a side elevational view of yet another embodiment of an appaiatus according to 
20 die present invention. 

Fig. 8 is a cross sectional view taken along line 8-8 in Fig. 7. 

Fig. 9 is a cross sectional view showing the balloon of Fig. 8 after it has been inflated. 
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Fig. 10 is apian view of anofher embodiment of an «ctrali)mittal balloon dissection 
appaxatas according to tlie invention illustrating the folding and stoiage of flie elongate balloon 
witfdn a tinunlHshaped balloon leservoir. 

Fig. 11 iaaplanviewoftheappaiatiisofFig. 10 showing the elongate balloon fiilly 
distended after faiflatioii. 

Fig. 12 is plan view of another embodiment of an extraluminal baUooa disseetion 
apparatus according to the invention utilizing an elongate balloon and a thumb-shaped ballooa 
reservoir. 

Fig. 13 is a plan view of the apparatus of Fig. 12 showhig the elongate balloon fblly 
distended after infiatioiL 

Vig. 14 is a plan view of ano&er embodiment of an ectrahnninal balloon dissection 
- ^aiattts according to the invention utilizing sl balloon reservoir and a bulb-shaped balloon. 

Fig. 15 is a plan view of yet anoflier emboduneat of an extralwninal balloon dissection 
apparatus according to the invention utifizmg a balloonreservoir and a bulb-sh^edballoon. 

Fig. 16 is a side elevational view of anotiiCT embodiment of an exttahaniaal balloon . 
dissection apparatus according to the invention having two balloon reservoirs and a bi- 
directicmalfy expanding elon^te balloon. 

Fig. 17 is a side elevational view of the Fig. 16 embodunent illustrating the ^arams 
afier the bi-directionally expanding balloon has been inflated and is fUUy distended. 

Fig. 18 is a side elevational view of another embodiment of an extraluminal balloon 
dissection apparatus accordmg to the kvention which is substantially similar to the embodiment 
of Fig. 16«irhich provides for l^aroscopic observation. 
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Fig. 19 is a side elevatioiul view otiba Fig. 18 embodiment after the bi-direotionaUy 
expanding balloon has been inflated and is fiilly distended. 

Fig. 20 is a plan view of a balloon leinfoidmg sleeve which may be uti]i2ed wi& an 
extralundnal baUoon dissection appaiatiis in aecofdance wi^ 

5 

DETAILED DRSCRIPrrnT^ nw 4 PREFBRTtRD bmbqdimrnt 

/ 

In the exemplaiy embodhnent iDustiated in Fig. 1, an extraluminal balloon dissection 
^patatus 1 1 includes a tunnelmg shaft assembly 30 substantially similar to the tunneling shaft 
assembly disclosed m application serial No. 07/893,988, an elongate balloon 32, a skin seal 21, 

10 and a temovable balloon cover 51. The nmneting shaft assembly 30 has a three-piece handle 13. 
Alternatively, a hollow tube having either a one or two piece handle construction as disclosed in 
serial No. 08/570,766 may be utilized with an elongate balloon according to the mveation. The 
tfaree^iece handle 13 includca a cannula 18, an obturator 15, and a tunnelmg shaft 16. each of 
which ejctend ftom a different section of the handle 13. The tunnelhig shaft 16 extends ttirough a 

15 bore m the obturator 15. and the obturator 15 extends Arough tiie cannula 18. The tunnelmg 
shaft 16 may have an oUve^ed, or other bhmtshaped obturator 17 mounted on its distal end 
to provide abhmt distal end for tunnelmg. A skin seal 21 substantially as described in serial No. 
08/124,283 may be utilized if needed for the procedure to be performed, in which case, the skin 
seal 21 is sKdably mounted and ffictionalfy retained on the outer suifiwe of the cannula 18. A 

20 moveable coUar 26 on the skin seal 21 provides for acyustment on and locking to 

surfiiceofthe cannula 18. The outer surfice 22 offlieddn seal 21 is progressively cylindrical 
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and tqiered and provided wi^ helical screw flueadfi 23 for engaging the sidnof ^ patient to 
fonn a seal tiierewith. 

As shown in Figs. 1 and 2, an elongate balloon 32 is mounted on llie tunneling shaft 1 6 
wluch is part ofthe tunneling sihaft assembly 30. Hie elon^ balloon 32, which may be 
5 described as having a hot dog sh^ep is geneiaUycylm^ical and has a distal end 34 wU^^ 
extends suibstantially beyond the distal most point of the tunneling shaft 16 when fiiUy inflated, 
as shown by tbo dashed extensi<ni lines in Fig. 1. The elongate balloon 32 is pieftrably ibnned 
fiom a nonelastic material so that its eiqiansion envelope can be fairly well regulated as is known 
to &ose of skill in the art The balloon cover 51, which may be fbmied integrally with the 
10 balloon 32 as disclosed in copendmg «Q>pIicatiQn serial No. 08/570,766, for example, or as a 
separable component as ilhistrated m Fig. 1, encloses the deflated balloon 32 and holds it against 
tttetmmelmg shaft 16. 

Prior to use, the distal pcfttion 34 of the deflated baUoon 32 is folded hrwaidly to shorten 
its length so that the distal portion 34 of the folded balloon 32 does not extend substantially 

15 beyond the distal extremity of the tunneling shaft 16. The distal portion 34 of the baUoon 32 can 
be folded inwardly by inverting the distal portion 34 of the balloon 32 into the proximal portion 
35 so diat approximately one-half of the length of the bafloon 32 is folded into the o&er half of 
the balloon 32. This reduces the overall length of the deflated balloon 32 to ajjpioxunately one- 
half of its fully extended length. If a shorter folded baUoon 32 is neeessaiy fiw the particular 

20 procedure contemplated, it is possible to further shorten the balloon 32 by again foldiig the distal 
most portion of the baUoon 32 mwardly so that the deflated baUoon 32 is now only 
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In ifae embodknent shown in Figs. 1 through 4, the baUoon 32 is releasably secured to the 
tunneling shaft I6byasleeve 36, as best ahownia Fig. 2. llie sleeve 36 c«^ 
sameaaterial as thebanoon32 and may be formed as an integral 
bondingtheballoonmaterialtogetherasdiownatw Alternatively, 

fte sleeve 36 may be ft«med as a s^anrte member of the balloon 32 and bonded to 
32byweWing,heatsealing,ori|«ou^thenseofafm^^^ il^esleeve 
36 odends aubstaiitiaUy along the entire length of Qie baUoon 32 and ciicumacribes the tumieling 
shaftlfi. Tl»«l««re36i3piefcRd,lyp„,videdwitfaaweak^ 
thereof )««richcanbe fonnedinasuitable mamier, such as by providi^ 
extendingalongthelenglhoflhesleeve36. The weakened region 37 permits the sleeve 36 to be 
separated fiom the tumieling shaft 16 when it is desired to separate the baUoon 32 ftom the 
tunneling shaft 16, as will be described below. 

In order to inflate thebaUoon32.aflexible tubular member4l may be m^^^ 
inflation hmienforthebaUoon32. Tbe distal extremity ofthe tubular member 41 is inserted into 
flieballoon32sothatthelumeninthetubularmember41 opens into fte interior space of the 
balloon32. A wye adaptor 42 is secured to the proximal extremity of the tu^^^^ A 
hsnd operated syringe 43 m^ be competed to flxe wye adaptor 42 as shown in Fig. 1 and utilized 
toinflatethebaUoon32withas«itablefluid.suchassaline8oM^ jhewye 
«iaptor 42 is also comiectedto another fitting44 by tube46whic^ 
mountedthereon. AmaIecvacuatioafitth,g44tem^thet^^ 

v^suctiontoevac«atelhebaUoon32 after thebaUoon32 has beendq,loyedtod«^^^ 
be described below. 
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In Figs. 1 Hirougli 4, a temovabie baUoon cover SI of die type described in copending 
jq>pUcation serial No.'s 07/893^88 or 08/124^83 may be utilized in connection with the 
extrahiminal balloon dissection zppsatm 11 disclosed herein. The removable balloon cover 51 
serves to frictionally retain the collapsed baUoon 32 lelatiye to die tunneling shaft 16. Hie 
5 removable balloon cover 51 preferibly has a weakened region 52($eeFig. 2) extending along 
the length thereof to permit die baUoon cover 51 to be separated from die balloon 32 and die 
tunaelfaigihaftl6wheniti8de8iredtoinflateflieballoon32. An integral balloon cover of the 
^e described in serial No. 08^267.488. for example, may be utilized with the balloon dissection 
apparatus U in Ueu of the removable cover 51. Such an integral baUoon covermay be provided 
10 with a weakened region extending dong its lengdi so ttiat die balloon cover sqiaiatMft^ 

balloon 32 and die tunneling shaft 16 as die balloon 32 is inflated. Alternatively, die balloon 32 
can be packed into die balloon cover 51 witiiout a guide shaft 16. 

Turning now to Figs. 3 and 4, operation and use of die extralummal balloon dissection 
^aratus 1 1 will now be described in connection widi an exemplary baUoon dissection 
15 procedure. One example of a procedure where die present baUoon dissection apparatus 1 1 may 
be used is saphenous vein bypass procedure where it is desired to improve die circulation of 
arterial blood in die leg 61 of apatient having adiseased arteiy m die leg 61. As shown in Fig. 
3. to perform tiiis procedure, an incision 63 is made ttuough die skin 67 hi die leg 61 

nnmediatelyB4|acentdiesaphenousvehi64selectedt08erveasdiebypaas. Hie distal extremity 
20 definedby tiieoUve^shiqjedtip 17 ofdie baUoon dissection apparatus 11 isdieninhoduced 

tfiioi^gh die incisiott 63 and advanced along die saphenous vein 64 between die 

ddn 67 until die tunneling shaft 16 and folded balloon 32 are disposed widiin die leg 61 a<^'acent 
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'>ttiesapiiQaoii8vdn64. It should be appredated that, if desuedfdisseeti^ 

along ^ saph«nous vein 64 on ^ side of tiie vein 64 a;way fiom flie skin 67. 

Whoi tihe tunneling shaft 16 and folded balloon 32 aie in die proper position adjacent (he 
saphenous vein 64, lbs balloon cova 5 1 is removed, either by physically leiaoving tiie balloon 
cover 51 (fteilitated by finger nog 3 1) and withdrawing the eover 51 fiom the incision or, 
altemativelyt in the case where an integral balloon cover is utilized, by merely mflatiTig fb^ 
balloon 32 w h i di c auses the integral cover to separate. Once flie balloon cover 51 has nflier 
been removed (or separated by inflation of Ihe balloon in the case of an hitegral cover), the 
balloon 32 is progressively inflated by introducing a fldd, such as saline solution, for example, 
ttuougji the qriinge 43 into the interior space of the balloon 32. As the balloon 32 begins to 
inflate, the distal portion 34 of ^ balloon 32 begins to unroll, evertnig outwardly rod 
propagating in a distal direction downwardly in the leg 61 toward and beyond tiie knee 66 until 
the distal portion 34 of flxe balloon 32 is fiiUy extended, as shown by the dashed line in Fig. 3. 
The saphenous vein 64 is dissected from adjacent tissue along its length as the balloon 32 
progressively es^ands and fonns a tunnel alongside the vinn 64. Dissection follows a natural 
tissue plane immediately a4)acent the vessel or elongate structure. The dissecting balloon 32 
propagates along the vessel following a natural tissue sqparation plane between die vessel and 
surrounding tissue. Thus, dissection occurs as the balloon 32 progressively inflates and follows 
die desired natural separation plane alongside the vessel. 

After the balloon 32 has been con^letely inflated and has extended alongside the vein 64 
caiishig the vein 64 1& be dissected fim a4iaoent tissue, the balloon 32 is defla^ 
clamp 474and ^plying suction to fitting 44. After deflation, die balloon 32 may be wididrawn 

10 



P&tent 
247/221 



^thiougji the incision 63 by polling on the tabular member 41 to cause the teleasablebaUoon 32 to 
be sqiarated fiom the tunneling shaft 16 along the weakened legion 37 offlie sleeve 36. TTie 
ddn seal 21 ia Ihen optionally advanced and thieaded into the incision 63 to fonn a gas-tight seal 
wi A tiie to 67 if it is desited to insufflate the dissected apace 

An msufiOationgasmiQrbe mtioduceddttougbthe fitting 14 on the handle 13 into the dissected 
apace between &e saphenous vein 64 and flw to 67 to provide an anatomic woA^ 
in Fig. 4) cncteoding lengAwise along die s^henous vein 64. The entire tunneling shait 

assembly 30 can then be removed the incisien 63, leaving the to aea^ 
inplacetomaintafaiagas4ight8eaIwiththeleg6l. The camiula 18 may be provided with a 
duckbiU or flapper vahre (not shown) to prevent die insufflation gas fiom escapbg Onou^ the 
cannnla 18 after withdrawal of the tunneling shaft assembly 30. 

nie saphenous vein 64 has side bnmches 69 which are exposed within or adjacent to the 
iiisufflated anatomic space 68 extending along s^^henous vein 64. CKps (not shown) can be 
appUed to the aide branches 69 in sevcnd ways. For example, an incision can be made at the 
distal extremity of the insufflated space 68 by the use of a trocar, for example, and a clip ^Uer 
can be introduced fluoughthe trocar and hemostats or cUps canbe applied to the sidebranches 
69. In order to fedUtate diis aspect of the procedure, a laparoscope may be introduced throu^ 
the to seal 21 to petmit the placement of the dtps to be observed, la this mamier, many of the 
side bnmches 69 can be clipped utiliziDg only one incision in the groin and another indaion 
belowtheknee66. the procedure ofthe present invention greaflyi«^^ 
iiwisions lequired to cUp the side branches 69 of the saphenous vein 64 over ti^tional open 
bypass procedures. 
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Ano&er metlu^ of cliiiping the side brandies 69 involves the use of an operating 
endoscope which may be introduced thioo^ the skin seal 21, The operating endoscope has an 
mstniment ohamiel tbnmg^ which a clip ^lier can be introduced into the dissected space 
at^aoent the s^henoua vein 68 to cUp ofif the side branches 69 while the procedute is being 
viewed tfuoogih Ha <«doscope. 

If it is desired to advance stiU fittflier down ttie lag 68 than can be accomplu^ 
fint balloon dissection apparatus 11, a second nmilarballoan dissection apparatus U can be 
introduced fiirough a second incision lower down die leg and the same piocednro utilized to 
dis8ectthesaphenou8vein64downtothBankleofdiepatienL The same procedure as described 
above can be utilized to clip off the side branches 69 of ttut portion of the saphenous vein 64 that 
is dissected by use of the second (^antus 11. After clipping ofthe side brandies 69 has been 
completed, valves within the saphenous vein 64 can be lemoved in a conventional manner if that 
is desired. To perfonn the arfdial bypass procedure, the upper portion of the saphenous vein 64 
can then be connected through the first incision to the artery it is desired to bypass and 
reconnected through the lower incision. Vas indsions may be closed in a conventional mamier. 

By utilizing a balloon dissection apparatus of the present invention, it is possible to 
provide woddng access to the saphenous vein 64 through only moderate sised indsions made at 
flie top and bottom of the leg 6 1 and possibly one additional incision in the middle of the leg 61. 
Thus, use of an extnluminal baUoon dissection apparatus eliminates many of the indsions in die 
leg61wMohhavepievioualybeenre(jttiiedmordertocfipofforocohidethesidebra^ 
&e saphenous vein 64. The reduced number and length ofindsionsgioatlyiBduoes the risk of 



12 



Patent 
247/221 

♦ InfcctidnsftommultqileaadlfflBesnifiM^weai^^ From a patient standpoint, the pain and 
i^wvery time in the hospital are gieatty reduced over ttaditi^ 

BaUoon dissection apparatus as disclosed herein can also be used for harvesting the 
8aphenou8vebforuseinacoronaiyatterybypa8sproced«re.forexanipte^ Lidiepast^ithas 
5 beennecessatytomakeaMlenglliind8ionallfliew^down1heleg61offhepatieiitto 

removethe8aphenousvein64forthebypassptocedine. With a balloon diaaectioxi apparatus of 

ttid present mvOTtion. it fa poasibto to make a sintfe incision in tto 

utilize the baUoon dissection appaiBtus to create an anatomic wking space 

s^ous vein 64 in the leg 61 tfaiou^balloon dissection. This can be accomplished by 

1 0 introducing an extraluminal baUoon dissection apparatus 1 1 alongside the saphenous vein 64 and 
thereafter inflating the balloon 32 to cause it to evert outwardly and propagate down the leg. in 
fee process dissecting tissue away fiom the saphenous vein 64 along substantially fee entire 
lengihofthesaphenousvein 64 tocreateananatonucworldng space, aspreWous^^ In 
this procedure fee inflation pressures for the balloon 32 are generally bdow one atmosphere. 

15 After dissection has occurred, fee balloon 32 is removed, and fee anatomic working space 

68 created by balloon dissection is feen insufflated and additional trocars, as needed, are inserted 
intofeeinsufflateddissected^acedS. Side brandies 69 offee saphenous vein 64 may be 
exposed by additional manual dissection and are cUpped and transected. Tbs si^henous vein 64 
is feen dissected ftee fiom its surrounding tissue bed and fee proximal and distal tt^^ 

20 64 are clipped and transected to aUow fee saphenous vein 64 to be removed orharvested fhtou^ 
feeincision63. ^^q^imachdrasticaUy reduces fee lengfeoftheimarion 63^^ 
required to harvest fee s^henous vein 64. TTie saphenous vein 64 can be pulled out ferou^ fee 
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incision 63 and tibe side branches 69 can be closed on die operating table in a standard procedure. 

Sinularly^ as previously described, valves within die saphenous vein 64 can be removed or 

disabled in a conventional ftshion if need be. 

In connection with the present invention, it has been found preferable to utilize a 

nonelastomeric balloon 32 so that it is possible to control the shape of the dissected region. By 

vmy of example^ for extraluminal procedures involving the sq>henous vein, it is desirable to have 

a tinneling shaft 16 with a lengdi of appruumately tl inciies and a fully distended balloon 32 

having a axial length of 20 to 30 hu:hes and a maximum diameter whm 
approximately 1 to 3 mche& It should be i^redated (hat different sizes of balloons can be 
provided in accordance with ttie present invention to provide inflated diameters as great as 3 to 4 
inches where that maybe necessary or desirable. Alternatively, the extraluminal dissection 
baUoons can be of a relatively small diameter, such as 10 millimeters, for example, when it is 
desired to timnel down along'the natural plane of an artery £>r the purpose of inserting a 
synthetic grail, for example. 

In place of a rigid tunneling shaft ass^bly 30, it should be appreciated that a semi-iigid 
tunneling assembly could be provided to give some flexibility, yet enough rigidity to make blunt 
dissection possible to Sucilitate the advancement of the balloon 32 to a desired Iccadon alongside 
flie vessel of interest It should also be appreciated that such a balloon dissection iqpparatus 1 1 
could be utilizedin conjunction with other vessels in die human body, as wellas wi&oth^ 
elongate structures such as the esophagus, carotid arteries, brain drain shimts, and nerves. 

Another (mibodiment of an extraluminal balloon dissection iQ)parattis 71, according to the 
invention^ is shown in Figs. 5 and 6* In this embodiment, the appaiatu»71 includes a 
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distal wrtremity as disclosed in copending applicatioii serialNo. 08/570,756, topemit 
observation fturoug^ the Iq>aioscope 72 thiougjbi the open distal end. Wlien a closed, zounded tip 
84 is utilized as stiown in Fig. 5, the tip 84 is preferably formed fiom a transparent msteiial, such 
as a dear polycaibonate, to facilitate observation through the distal end 84. 

To fiirther &ciUtate observation finough a dosed distal end, a baffle 86 may be mounted 
in flie bore of the tubular member 81 and extends laterally and axially thereof The baffle 86 can 
be finmed integrally whh the distal end 84 oi; altemativdy, canbe fooned of a sqnrate material 
whidi is dien bonded to the distal end 84 by a suitable adhesive. Assuming that the l^aioscope 
72 is of a type in whidi the ligflit transmuting ct^abifities are provided in one semi-<iiGuIar 
rt^xm of tite probe 77, and viewing capabilities are provided tiirou|ih the ottiar semi-dicular 
region, the baffle 86 is positioned in sodi a manner so diat it will inhibit, if not prevent; U^t . 
emitted fiom flie distal extremity 78 of tiie piobe jftom bouncing off the inner surface of the distal 
end 84 and creating a glare wHch may obscure vision through the eye piece 76. In order to 
prevent sudi a glare, the baffle 86 is preferably fomied of an opaque material, sudi as a black 
opaque material, for example. Alternatively, the hafQe 86 may be provided with one surfece 
which is opaque so that light camiot be transmitted through the baffle 86 to the lower half of the 
probe 77 makmg a clear field of vision possible through the tubular member 81. 

An elongate balloon 92 similar to the balloon 32 in the previous embodhnent may be 
utilized with the apparatus 71. The balloon 93 has proximal ahd distal extremities 93 and 94, 
respectively. (See Fig. 6), As m the previous embodiment, the distal extremity 54 niay be 
folded inwardly into the interior of the balloon 92 to ledttce the overall balloon length by 
WOMmately one-half As previously described, the baUoon 92 may have its overall lengdi 

I 
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*>rediioedeven(liitherbyadditiaiuamwasdlbldi^ As shown in Fig. 6, Hie balloon 92 has a 
sleeve 96 extending axially thereof Ibr at least apoitlon of its length. Hie sleeve 96 sunounds 
the tiibiilarmeniber 81 and se(nites the balloon 92 to the nilni^ Thesleeve96i8 
provided with a wealcened region 97 extending the length tfacEeof to pemiit the balloon 92 to be 
lemovedftomthetubularmemberSl. A tubular member 98 of the ^epieviousfy described 
extmds mto the mtedor space of the balloon 92 andmay be connected to a suitable inflation 
aomcR audi as a syringe, fig example, to c mmiifn mf (>atB fhnA rtnwn^ intmpgi hmtm^ fat^^ ftp 
balloon92. 

As m the previous embodiment a removable balloon cover 101 may be utilized in 
connection with the ippaiatus 71. Alternatively, an integral balloon cover, as previously 
described, may also be used. The balloon cover 101 surrounds the folded balloon 92 and retains 
the balloon 92 in close proximity to the tubular momber 81 prior to ronoval of the cover 101 and 
deployment of the balloon 92: The baUoon cover 101 has a weakened region 102 (see Fig. 6) 
extending the length thorof and may be provided with a finger ring 103 to fecilitate removal of 
the cover 101, as previously desciibed. 

A skin seal 106 of the type previously described may also be utilized m connection with 
theapparah]s71. The ddn seal has a conicdsurfiu»wU(^ is provided with a oontuxuoushelioal 
thread 1 1 1 . An axially movable collar 1 12 is mounted on the skin seal 106 and is moveable to 
leleasably ctemp die skm seal to the scope cover 81. 

Qperadon and use of die extialumhial balloon dissection apparatus 71 is very m\\\ w to 
that ofthe balloon dissection qiparatus 11 previously described; The principal diflfeiencem the 
this embodiment is that a I^aroscope 72 is contmuously available during die introduction of the 
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^aiatus 71 into an indsion and during advancement of the {Apparatus 71 alongside the elongate 

, structure or vessel to be dissected free of adjacent tissue. As before, flie apparatus 71 can be 

tonoided alongside the ss^hoious vein, either on the side of the saphenous vein acljacent the skin, 
or on the side away from the skin. Tie balloon 92 is then inflated to dissect the vein away from 

5 adjacent tissue beyond the distal end 84 ofttie tubular member 81. It has been found preferable 
to dissect alongside the saphenous vem on the side of the leg away from the By utilizmg 
this approach, the light from the l^aioscope 72 makes it possible to visually identify the 
sq^henous vein location and tide brandies by fonning a silhouette on the ddn. Tbtsmakeait 
possible to locate further necessaiy indtions and minimize tiieir size. 

10 After the balloon 92 has been disposed adjacent the saphenous vem or other elongate 

structure, the cover 101 is removed from the folded balloon 92 and tubular member 81, by 
separation along its weakened region 102. Removal of the cover 101 is facilitated by fingeriing 
103. The ballpon 92 is then inflated, and the balloon 92 unrolls arid everts in a distal direction to 
dissect the saphenous vein ftom adjacent tissue beyond the distal end 84 of the tubular member 

15 81. (If an integral cover is utilized in Ucu of the haid cover 101. the integral cover ruptures along 
iUi weakened region during inflation therd)y releasing the balloon 92). The balloon 92 can be 
viewed through the laparoscope 72 as it unrolls through the laparoscope 72. After the balloon 92 
is completely distended and inflated, it can be deflated as pretviously described and stripped off 
the tabular member 81 along the weakened region 97, and withdrawn through the incision. 

20 Hereafter, the skin seal 106 may be threaded intolhe incision to provide a substantially gas-tight 
seal flierewith if a gas-tight operating ^aee is desired. Hie laparoscope 72 and tubular member 
81 can then be removed firon the skin seal 106 and a cannula having an insufiOation a?)ability 
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^caa b© introduced through tbfi skin seal 106 to insuffla^ 

adjacent tiie vesseL Alternatively, another incision can be made and the desired surgical 
procedure canbepeifoimedthroagihliie other incision Miule viewing tlmnigh the laparoscope 72 
already insetted in the first incision. Urns, the balloon dissection ^aranis 71 oflfeis die 
advantages obtained widi die balloon dissectioniwaratus 11 previously described, while at die 
same time maldng it possible to view bhiut dissection as it occurs ai^acent die sj^henous vein or 
odia eloogatB stnioture. 

Refemng now to Figs, 7 ditoufih 9, another embodiment of a balloon dissection 
^aiatus 121 according to die present mvention is illustrated. TTie apparatus 121 is substantially 
similar to the apparatus 71 of die previous embodiment, the difference befaig diat die tubular 
member 81 is inserted into (radjcr dian being disposed alongside) die elongate balloon 136, As 
in die previous embodiment, die tubular member 81 receives a conventional laparoscope 72 and 
serves die dual function of a iscope cover and blunt tunneling member. 

As shown in Fig. 7, die tubular member 81 is inserted inside die inverted and folded 
etongate balloon 136 between one of die inwardly folded layers of die baUoon 136 and an outer, 
proximal baUoon layer. The elongate balloon 136 may have its proximal end 137 secured to die 
tubular member 81 in a fluid-tight manner, such as by ghimg or odier bondiqg techniques. 
Alternatively, die elongate baUoon 136 may be completely sealed, and die tubular member 81 
inserted into die proximal end of die elongate baHoon 136, inverting die sealed baUoon 136 
inwardly as die tubular member 8 1 is advanced toward die distal most portion of die baUoon 1 3 6, 
as disclosed in application serial No. 08/570,766. 
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In the exen^laiy embodimeat of Fig. 7. the distal poitlofi 139 of the baUoon 136 is 
inverted and folded into the pioidmal portion 137 of thebaUoon 136 such that the distal half of 
thebaUoonl36nwideawithintliepioxhnalhal^aspteviou8.fyde^ ^^^^^^^ 
81 ishttertedthiougjiihe open proximal end of thebaUoon 136 and advanced between the 
balloon layos defining tiie proximal and distal halves of flie balloon 13 6 untU its distal exiiemity 
is a^aceot the appiorimate midpoint, now distal, fold in the balloon 136. Because the tubuhir 
memberSlandhence, the laparoscope 72. aiBwithinlheinteriOT 
balloon 136 is p»fi«a)ly fonned fiom a substantial^^ 

observationisstiUpossible. In tUs case, obsen^onoccumfliiough the distal extiemily of the 
tubularmemberSl and flie folded balloon 136. Anopaqiiebaffle 86. as pieviously described, 
m^Qrbeutili2«dtominimizeuuwamedreflectionsofKghtm^ Alternatively. 
atttbularmemberSl havmg an open distal end substantiaUy as described in copendiug 
^pUcation serial No. 08/570.766 may be utilized so that laparoscopic observation is through flie 
open distal end of the tiibularmember 81. 

AbaUoon cover 146. having a longitiulimdly extending and weakened regi^ I47.may 
also be utilized b tbis embodfanent. The balloon cover 146 serves to compress the folded 
collapsed balloon 136 mto a more compact state and to fiictionally retak the baUoon 136 on.the 
tubolarmemberSl during tmmelmg advancement of the apparatus 121. It is to be noted that an 
hitegral cover, as previously described, could be utilized hi lieu of the removable baUoon cover 
146 in this embodiment as wdL 

Operation anduse of flieballoon dissection iWpanmtt 121 iaaubstantiaUyshmtertothat 
oftheprevvwembodmieols. Because thebaUoon 136 and the distal extremity of the scope 
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*covcr 81 are sabstantially tmupatent, obsemtion fhroui^ die lapaiosoope is possible during 
blunt tunneling and subsequent balloon dissection. AfterOeqtparatQs 121 has been inserted 
Ibroui^ an incision a4iaoent the elongate stmcture to be dissected eind advancedbhmtly under 
lq>aioscopic observation, if desired, to the location where dissection is to be petfbnned, tiie • 
balloon cover 146 is removed and the balloon 135 is inflated thiou^ the tubular member 98. 
The balloon cover 146 is removed by pulling the finger ring 103 proximally to cause the balloon 
cover 146 to'separate fiom the tibnlar member 81 and balloon 136 along its weakened region 
147. 

As the balloon 136 is inflated, it everts and propagates distaUy following a natural 
separation plane alongside toe elongate structure in a manner similar to the balloons previously 
described. The baUoon 136 inflates around the tubular member 8 1 providing an anatomic 
wotldng space adjacent the elongate structure, as shown in cross^ection in Fig. 9. After the 
elongate stnicmre has been dissected fiom adjacent tissue by the balloon 136, ftic balloon 136 is 
deflated and the apparaUis 121 and laparoscope 72 are withdrawn ifarough the incision, either 
seriaUy or together. The remainder of the surgical procedure is then conq>letcd and the incision 
(or incisions) closed. 

Another embodiment of aballoon dissection i^aratus 200 according to the invention is 
showninFigs. lOand 11. Iliei9)paratus 200 is provided with a latenOlyestendingthm^^ 
8h^edreservoir201 which is itsdfpartofthe elongate balloon 203. Ahousmg202havinga 
tubularbaUoon sleeve 206 extemiing therefiom temiinates flie baUoon203 andmay receive a 
taparesoope (not shown) if visualization is required or desirable for the procedure conten^lated. 
An instrument seal 204, which may be of the type described in copending ^plication serial No. 

21 



Patent 
247/221 

58/570«766, is mounted in the housing 202 to provide a Md-ti^t seal between the interior of 
the handle 202» which is in fluid communication with the interior of the balloon 202, and a 
laparoscope. The balloon sleeve 206 is dmiUff to the baUoon sleeve described in copend^ 
plication serial No. 08/403,012, and taay be fomied integrally with Ike housing 202 or as a 
s^MffBte member. 

The elongate balloon 203 is substantially similar to the balloons utilized in connection 
^prflb dM previow embodhnents and msy be mverted and folded inwaidty^ to led^ 
ptedqtloyment length m similar feshion. The proximal end of the balloon 203 is open and may 
be teraiinated in a fluid-tight manner in the housing 202, as shown, or on an outer smfice of the 
balloon sleeve 206. The open proidmal aid of the baUoon 203 m^be secured between the 

interiorof the housmg 202 and die baUoon sleeve 206 as described in appUcation aerial No. 
08/403,012. The baUoon 203 is preferably foraied from a substantially transparent material to 
ftoilitate laparoscopic observation ditough (he balloon 203 as described below. 

Prior to use, the distal portion 205 of the deflated balloon 203 is inverted and folded 
inwardly to shorten the overaU length of the balloon 203. The distal portion 205 "of the inverted, 
foldedbaUoott203ispushed into thereservoir 201. as shown inFig. 10. Additional folds may 
be provided, as necessary, to fiitther shorten the deflated balloon 203 and to make it possible to 
store the m^ority of the baUoon 203 in the reservoir 201. 

The reservoir 201 provides several advantages over die previous embodiments. First, die 
reservoir 201 aUows amore compact design in that a long balloon tnay be folded and stored in 
the reservoir 201 otitsidediebody wldi only a rdadvely short portion of die balloon 203 
extending into die hidsion. This feature is advantageous because it aUows die use of a relatively 
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"short insertion device O-e., the baUoon sleeve 206 or fiie distal tip of the U^azoscope when tiie 
baUoon sleeve 206 is not provided, as shown in later embodiments of the invention, or a finget of 
hand) instead of the relatively long tmmftling mwnbers contemplated in the previoug 
embodiments. In Has regard, it has been found desiiable to utilipj the balloon 203, which 
follows a natisBl dissection plane, la^er than a blunt tonnelmg member, which may not follow 
the nstual plane, to perform as much of the dissection ss possible. Second, because the mJ^orify 
of the balUxu; 203 is diqiosed outside the body, the axial lengOi of the baUoon 203 is not as 
oonstcamed to Oie lengtfi of the tunneling member as in previous embodiments. 

An inflation haniisss 214, also ofihe type previously descn^ed in serial No. 08/570,766. 
may be utilized to communicate a suitable inflation medium, such as saline solution, for 
example, to the interior of the balloon 203 to mflate die balloon 203. An inflation lumen 207 
extends fiom die baUoon 203 and is connected to a tubular member 208, which in turn is 
connectedtoawyefitling209: Wye fitting 209 may have one port connected to a lucr-lype 
fitting 213 and anodier port connected to another tubular member 21 1. A pinch danq) 210 is 
mounted on the tubular member 2 U and is clamped ofFduring baUoon inflation and opened 
during deflation. A male fittmg 212 temiinstes the tubular member 211 and is suitable for 
connecting to a hospital evacuation source when it is desired to deflate the baUoon 203. 

to apieferred mefliod of use, a Uparoscope is inserted through the instrument seal 204 
and advanced through the balloon sleeve 206 until its distal end reaches the distal end of the 
baUoon sleeve 206 and the folded baUoon 203 which cov«n the distal end of the baUoon sleeve 
206. Thespparatus200maythenbeinsertedintothebodyofapatientthpnghanh^^ 
adjacent the elongate stcuoture to be dissected. Alternatively, the ^aiatus 20O may be 
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» ''•introduoedlim)u0itheiiMasMiimtolteb^^ 

notiequixedordeemedneoessaiy. AlAough a Iqjaroscope is preferably utilized with ti^^ 
apparatus 220, its use is optional in that the balloon sleeve 2 W fimctions as a separate tunneling 
member to ftoilitate advancement of flie appazatus 200 to tbe desired point a4iaoent the elongate 

5 stxucture. 

When a l^aroscopc is utilized, the fippanitus 200 is advanced alongside ^ 
Btnicture using the lapaioscope and/or balloon sleeve 206 as tunneling memben until a desired 
location for balloon dissection is reached. Itis to be noted fliat the reservoir 201 does not 
generally enter the incision and remains outside the body. When tbe desired hxation is reached, 
10 the baUoon 203 is hiflated by conneeting a suitable mllation source, such as a syringe, for 
example, to the lucr fittmg 213 ami introducing the hifl^ 

balloon 203. As the inflation medium is progressively introduced, the balloon 203 everts 
outwardly propagatkg alongside the elongate structure to dissect adjacent tissue away fiom the 
structure, as previously described. As the balloon 203 is inflated, the distal portion 205 of the 

15 >aUoon203storcdinthereservoir20li8graduaUywithdr8wnftorathereservoirbytheffi^ 
propagation of the balloon 203. hiflation continues untQ the distal portion 205 of die balloon 
203 is completely withdrawn fiom the reservoir201 and the balloon 203 is fiiUy distended 
along8idethc8tructttre.(SeeFig.ll) Ihe surgeon can observe the progress of the dissection 
procedure through the laparoscope fiom hudde the balloon 203 as the balloon 203 unrolls and 

20 propagates alongside the straetuie. 

After an operating space adjacent the yesisel or structute has been created by dissection. 
aeelonga<pbaaoon203 is deflated by openhig die pinch ohunp 210 and wididrawing the fluid 
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' fiomtiiebaUoott203tiiioqfiJithemalefittiiig2a Thel^)aiO5M»peaiuli9pantos200inay(faa^ 
b« wiflidtawn fiom the facidon and additional cannulas or other laparoscopic instruments, as 
conten5)lated by dw particular procedure being perfomwd, 
into die dissected operating space and the procedure completed. 

Turning now to Figs. 12 and 13, another embodiment of an extraluminal ballooa 
di88ecdon^ppantHs225accoidingtotheinventionis disclosed. Fig. 12 illustrates the spparatus 
225 asitwouldq»pearprior to use widi the elongate banoott203 inverted 
withmballobateservoir201. Fig. 13 iflustratesflieqjparahis 225 after the balloon 203 has been 
inflated and foUy distended. The i?»paratus 225 is identical to the previous apparatus 200 except 
diat the balloon sleeve 206 has been Wtted and the inflation harness 2 14 has been relocated 
fiDmthesideofthcballoon203todiereservoir20L In this regard, it should be noted that fte 
mflation harness 2 14 in (he enibodhnent of Figs. 10 and 1 1 could also extend fiom the reservoir 
201. 

Use of the j^paratus 225 is likewise identical to use of die apparatus 200, with the 
exception that a Lq)aioscope (not shown) is preferably utilized to guide die apparatus 225 into 
die incision and to advance the apparatus 225 to a point adjacent the elongate structure to be 
dissected. The surgeon may alsomanuaUy insert die q)paratus 225 mto the mdsion^^ 
elongate structure without die aid of a h^aioscqpe. 

If observation is desired, die h^aroscope is insetted through die seal 204 in ft^ 
202 and may be advanced distaQy into fliereseivoh-201 fbUowmgdie wididrawal of die folded 
balloon203fiomttieieservoir201. As continued mflation causes die folded balloon 203 to 
propagatcdifitBlly. die portion of die balloon 203 stored hi die reservoir 201 is wididrawn and die 
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• laparoscope be fliither advanced inside the tn^ 

desiied. The flexible apparatus 225 aUows the insertion angle of the laparoscope to be easily 

a<$iisted to parallel tiie stnictim being dissected. 

hx Fig. 14, an extraliiniinal balloon ippaiatiu 230 has bulb^shiped baUoon 222 with an 

5 doDgate neck which may be utilized in place of die elongate hot dog shaped balloon 203 of Qie 

apparatus illuatiatedfai Figs. 10 and 11. Similarly, Fig. 15 illustrates an apparatus 235 havmg a 

lwlb-«h^ balloon 222 with an dongateneck22l inpUtt»of 

apparatus ofFigs. 12 and 13. Other diaa the diapeofthe balloon 222, the embodiments of die 

iii»entioni»nsliatedtnFigs.l4andl5areidenticdtod^ 
10 «bodimeo!3iUustratedinFig$.10andllandFigs,12andl3.rB?pectivcl^^ 

•n»balkKm222 utilized in tiieFig. Hand 15 embodiments has a wide sur&ce area distal 

portion which may be shap^a as iUustrated, or in any one of the sh^ iUustrated in application 

serial No. 08/570,766. for example. An elongate neck 221 extends fiom the distal portion of the 

baUoon 222 and may be terminated within die housing 202 or on the balloon sleeve 206 (if 
15 utilized)aspreviou8lydescribed. The deflated balloon 222 may be inverted inwardly, and the 

outer margins of the distal portion of the baUoon 222 wrapped or folded together to compact and 
.shortenthebaUoon222. lliemwaidly folded and wrapped baUoon 222 miy then be pushed 

mside the baUoon reservoir 201. as in previous embodiments. 

'VWienthebaUoon222isinflated,itwiUevertandprppagatedi^ 
20 tothatoftheelongatebaUoon203ofthepreviouaembodimeat8, When the baUoon 222 is 
essentiaUy My everted, flie side maigina of the distal portion of the ba^^^ 
thedi8talpprtionof1hebaUoon222wmfUUyexpand. The baUoon 222 miqr be used either as a 
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-^ectorora3aretn«*or,depeodb^ One applicaiicm^ (he balloon 222 

has been foui«l to have particular utiUiy fa in connection with an aortic bifemoraIbw.as8 
procedure, where titfaer i^paratos 230 or 235 nmy be insetted into the femoral canal of fee 

patient midlhcninflated to cause thebaUoon222 to diss^^^^ 
pelvic floor. 

Figs. 1 6 and 1 7 ilhisiiate a W-dnectional extrahiminal balloon dissection ipparatos 240 
liSchispiovidedw^ 

•toieai5«o«ma!dyone.halfofthebl^ ^ 

baUoon242hasaleftpoition243andari^portion244.asshownpac^ 

in1hedeflatedptedq,loyn,ent8tateinFig.I6andin(heMye^^ 

17. 'I^«'e9ecUveright244andleft243halvesoftheelongateballoon242may 

inwatdlyandfoldedinlhemannerprcviously described. Each respective half of the folded 

elongate baHoon242 is then pushed into the opposite reservoir 201. Aballoon inflation harness 

214 of the type utilized in the previous embodiments may be utilized to inflate the baUoon 242 

andmay be locatedon either one oftheballoonreservoirs 201 or at some other p^^^ 
b<dlDon242. 

Tl«melhodof«M.«a«i,,p™„,240is«i«teii^ . 
P»vk)«*brd«cribed^..girttottepriorc«l«^ H..,^tu,240fa»»«ted 

«d left 2« h*« of ft. bdl«» 242 m«r b. dvlo3«I sfadt«»^ 

tetai '«P»«l«^>i»rigte244«»lW1243b.Iv«tfft,tallo««242c«.ta™deto*pI,,y 
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etherhalfispemiittedtoiarfbUL ^Mmmh»B^M^mym^ii^n^ 
fertraintmaybewleasedtodqjloytheotherh^ Each halfofthebaUoon 242 everts and 
pmpagateadistaUywMitte&ldedbalto^^ 

balloon halves propagate m fte maimer previously descti^ 

A practical use of the ^anrtw 240 llhisti^ 
toavoidanamtfomioalstnKtureth^ 

wewutili2ediora8lnu««ewhich«^ Alteraativdy. the apparatus 240 

m^be utilized when^itisdcsircd to make aniiu^^ 
portion of the doi^ stniotuie to be dissected ^ 

aHjacenttissueinbothaxialdiieotions. One example of. location where it may be desirable to 
utilize thebi-directionalbaUoon242istheki«e,wh^ 

m»y preclude, or make difficult, use of an ^aiatus in which the dissecting baUoon only 

^ands in one direction. Il^obaUoon 242 can be inserted teoughaakdsionadjacent-a 
blO(*h«amUomicstn«rture.andinflat^ 

axial directions alongside an elongate strucmre. thereby avoiding the bloddng structure. 

Figs, 18 and 19 iUustiate a variation on tiie^paiatus 240 iUustretedinFigs. 16 and 17. 
IheemlummalbaUoondissectionappamusofrigs. ISand 19di^ 
onlymthathousiu8s202havinginstnunemseab204arepn,vi^ 

Ihehousings202andseals204areaspreviouslydescribedandaremounted^ 
tesenroin,20l whidiareopeuHn^ledinthisenrt^^ TTieopen^ balloon wsetvoiia 
201 ".ay be secured widrintheho^sing202 hiafluid^igb, arrangement, as previously described. 
Illoadditi«.pfhousings202 to the apparatus 245pemUtsalaparosco^^ 
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^1iiseitodflm)U^tiieiiwtt^ 

banoon242. Alte the device 245 has been inserted through an inc^^ 
elongate structure by use of a fingw or other aid, the elongate 
inflated to dissect tissue adjacent ttie elongate atructuie^ 

andtfaereafterpiopagatuigariallymtwodiffittattd^ (See Kg. 19) As the balloon 242 
is inflated, a laparoscope may be inserted throu^ die bxmmg 202 having the msttument seal 
204andadvBnoed&llowii«thebanoon242aloi^ hiorderto 
advance the Us«080ope hrto flie balloou 

reservoir 201 sU^ to align the laparoscope ivifli the ax^ 



Pig. 20 iUustratesfte use ofarein&rcmg glove or«healh250vrtu^ 
nrinforce the region of the baUoon 203 around the baUoon reservofar 201, THe reenforcing sleeve 
250 may also extend distally of the reservoir 201, as shown in Fig. 20. Although flie use of a 
leinfeichig sleeve 250 is illustrated k Fig. 20 in connectioD with the extralumkal balloon 
dissectionapparatus200previouslydescrfl,edwithrefeix^ 10 and 11. it Should be 

I 

appreciated that the leinfoicmg sleeve 250 could be utilized in (Connection wiUi any of the 
embo(ttmentehavingabaWreservoir, or otherwise vrfiere it is desired 
abaUoon. T'wwJnfi»chigdeeve250maybefimedofttMJs 

balloon203 and mounted such that it surrounds the reservoir 201 and the portion of the elongate 
banoon203iatowfaidithebaUoonsleeve206«ct^. llier«nfoioing glove 250 may be 
toedfiomaflatshftet or sheets of material andmayi^tion^^ 
Akemativebr.areinfi^^edmonolitfaicstructu^ lUe Amotion of die nanferdng 
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sleeve 250 is to rabfoice atqr weak spots on & ballooa that may occur, on the reservoir 20 1 for 
exan^le, or alternatively, to idnfince a weak spot on a baUoon that may occur within the body. 

Swih weak spots be caused by maimftcturii« variations in the baUw^ 

differences wifljto flie body and. without nanfotcem^ 
S behavior. 

Rom die fiiregoing, it can be seen «iat the ballooa dissection t^aratus and meihods 
disclosed herein are patticulariy sdtsble for the tteatmeiit of elongate stcuctnres, such as vessels. 
usiogextcahmniiaLptoceduies. ExttalumhialbaUoon dissection as disclosed herein has a wide 
variety of sppUcatioiis ii(aiere it is desired to dissect aiongride an 

10 anatomic woddng space exposing die structure. Tlie procedures contemplated herein 
minimaUy invasive in that smaU incirions are utilized and body t^ 
Because dissection is along a naturaUy occurring tissue plane adjacent the elongate structure, 
blcedingismtoimizedandihetiniett^uitedforhea^ Other patient advantages 

ofifcred by extialuminal baUoon dissection include maiked reductions m recovery time and post- 

15 surgery pun over traditional open procedures. 

Having thus described an embodiment of the invention, it wiU now be appreciated that 
the objects of the inven^on have been My achieved, and it win be understood by one skilled k 
the ait fliat many changes m construction and widely differing embodunents and applications of 
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die inveation wiU suggest Hunselves without depaitmg fiom &e spirit and scope of fte 
tovwtioiL Aoco«lingly,thewrittendesaiptt^ 
not intended to be in any seose Uoutiog. 
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